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This chapter consists of the background of the study, statement of the problem and objectives of the study which includes general and specific objectives. The chapter ends up with research questions and significances of the study.

1.2	Background of the Problem
In Sub-Saharan Africa, most of the countries, including Zanzibar, are still classified as an agricultural based economy and agriculture is considered as an engine for growth (WDR, 2008). This means that, agriculture should gain a special attention as regard to policies in improving peoples’ livelihoods. According to Norton et al., (2010) technical, institutional and educational changes are crucial for stimulating agricultural production. Agriculture is seemed to have a large contribution to overall country economic development. Technical aspects include expanding suitable land for agriculture or a more intensive use of land currently being used which necessitates improved technologies.

Feder et al., (1985) denoted that technologies are introduced in packages that include several components, for example High Yielding Varieties (HYV), fertilizers and corresponding land preparation practices, however the production is still not good. One of the striking features of Tanzania’s Economic Transformation is the slow pace of change in the agricultural sector both over the past decade and over the longer term. Most agricultural production still occurs on smallholder farms that rely on family labour, and levels of agricultural productivity in Tanzania have hardly changed since independence (Binswanger-Mkhize and Gautam, 2010).
 
The relatively slow pace of agriculture growth in Tanzania related to the low productivity indeed, levels of productivity have only increased slightly since 1961, and the growth in output has therefore been almost entirely achieved as a result of the expansion of area, labour and purchased inputs (Binswanger and Gautam, 2010). The pace of technological change in agriculture is slow, but there have been increases in irrigation, tractor use and fertilizer over the decade, although the use of these inputs remains remarkably low compared to other countries. For example, Tanzania uses an average of 9kg of fertilizer per hectare compared with 27kg in Malawi, 53kg in South Africa and 279kg in China (SAGCOT, 2014). 

Agricultural sector is considered as an engine for growth of the Zanzibar economy and a priority sector for poverty reduction. It accounts for an average 23% of 2006 of the Gross Domestic Product (GDP), providing 75% of foreign exchange earnings and roughly 80% of the total population derives their livelihood directly or indirectly from agricultural sector (SAGCOT, 2014).Despite its importance the sector in question has been in dismal. Hesitancy and inadequate marketing system as well as access to market information and lack of competence in market accessibility impede development of agriculture and the rural sector and thus inhibit attempts to reduce poverty in Zanzibar (Norton et al., 2010).

Zanzibar is predominantly an agricultural based economy with small-scale farmers 
dominating the sector and grows crops both for cash and food crops. Farming for food production is a major activity for the majority of the farmers in Zanzibar. Major food crops include rice, cassava, sweet potatoes, bananas, yams and cocoyam. The staple food of Zanzibar is rice and due to high demand much of it is imported from the mainland and overseas. Agricultural production in Zanzibar is concentrated more on the deep soil areas whereas the coral rag is popular for root crops and other drought tolerant or seasonal crops. Fruits such as mangoes, pineapples, oranges, durians, jackfruits and many more are available, but due to seasonal shortages and high demand they are imported from the mainland. Vegetables are mostly imported from the mainland, but a number of green leafy vegetables are produced locally (Binswanger and Gautam, 2010).

On cash crops, Zanzibar is famous and rich in cloves, though their role in the economy is declining due to low production caused by top age of clove trees, diseases, agronomic and a number of human related factors that have adversely affected production. Other major cash crops are coconuts which are also declining in production, chillies and recently seaweed. There are also other crops such as black pepper, cinnamon and vanilla; however their production is quite low to warrant export (Binswanger and Gautam, 2010).

Development of small holder crop farming has faced a number of barriers which included poor crops production and weak crop marketing system in place though farmers have been organized in groups and associations; these groups includes Koim, Maili Sita, R.Mwendo, Kizimbani and Kianga, these groups are still very weak to enjoy the economies of scale and access to markets strongly (SAGCOT, 2014). However there are no identified determinants for this economic of scale of agricultural production. Thus this study is designed to assess the determinants of agricultural production in Tumbatu, in Zanzibar.

1.3	Statement of the Problem
There are diverse of views on the determinants of agricultural productivity in the literatures. However these literatures failed to address the issues of environmental management. Some literatures agreed that, agricultural production is directly related to the poverty situation of particular area (IFAD, 2001; Maxwell, 2001). IFAD (2001) and Maxwell (2001) did not clearly show the determinants of agricultural production. 

While Nelleman et al., (2009) and OECD (2012) explained that agricultural production is directly related to the population of a particular area. In addition to that, the study conducted by Gautam (2010) shows that, agricultural production is related to the socio-economic development of the particular area. This is due to the fact that when farmers increase inputs (fertilizers and manure), farmers get surplus which contributed to the social economic development. Again this literature did not show the influence of agricultural activities on environmental management. Yet, there is no study or studies have been conducted in Tumbatu Island in particular to ascertain the determinants of agricultural production on environmental management. Thus, this study is designed to find out the determinants of agricultural production on environmental management in Tumbatu Island, Zanzibar.
1.4	Objectives of the Study
1.4.1	General Objective
The main objective of this study is to assess the determinants of agricultural production on environmental management in Tumbatu Island in Unguja, Zanzibar.

1.4.2	Specific Objectives
i.	To identify determinants of agricultural production in Tumbatu Island
ii.	To examine the effect of agricultural production on environmental management in Tumbatu Island.
iii.	To explore measures to address the effect of agriculture production on environmental management in Tumbatu Island.

1.5	 	Research Questions
i.	What are the determinants of agricultural production in Tumbatu Island?
ii.	What are the effects of agricultural production on environmental management in Tumbatu Island?
iii.	What are the measures to address the effect of agriculture production on environmental management in Tumbatu Island?

1.6	Significant of the Study
This study will be of great importance because its findings will assist and support the government to accelerate the efforts towards the campaign of agricultural production in Unguja and Zanzibar at large. Hence this study support or joined hand with Zanzibar Poverty Reduction Programme (MKUZA) which aimed to eradicate poverty in the country. Likewise the study will be useful in assisting planners, policy makers and others in planning and policy making on the issue of agricultural development, production and environmental conservation.

The findings of this study are also expected to contribute to the future national and international organizations strategies and programmes on agricultural production. The study will also work as the catalyst for country development since agriculture is the back bone for the majority of Tanzanian. The ultimate goal of this research is to enable the researcher to fulfill the partial requirements for the degree of master of environmental studies.  The study will be also useful to others who wish to carry out similar study so as to be as a stepping stone for their works.

1.7	The Scope of the Study







This chapter presents the review of different literature related to the study. The chapter is divided into five main parts. The first part presents an over view of agricultural production and productivity. The second and third part presents theoretical literature review and empirical literature studies, respectively. The last part gives conceptual framework and research gap. 

2.2	Agricultural Production and Productivity: An Overview
Agriculture plays a unique role in reducing poverty through the use of technologies and selling agricultural products. Many poor people in rural areas engaged in agriculture as a source of income and livelihood. About 75% of people are surviving on less than $1 a day, the internationally agreed definition of absolute poverty line in rural areas (IFAD, 2001). It was observed by Maxwell (2001) that 70% of Sub- Sahara African’s labour force and 67% of South Asians work in agriculture or are employed by agriculture. Improvement in agricultural productivity has a powerful knock–on effect to the rest of the economy like food processing through input supply and increasing the supply of affordable food which stimulates and support economic growth and development. Technology change in agriculture began at least 10,000 years ago when the first cultivation selected wild plants which were experimented with different growing environments (Egwu, 2003).

Earlier  on   civilization,   the   technical   performance  of   agriculture  in  the   great 
civilization remained roughly equivalent for centuries until the middle of the nineteenth century, where principally in Europe and North America; we saw the introduction of new machinery into agricultural activities (Byerlee and Lopez, 1994). The spread and improvement in agricultural technologies has since then been very impressive, particularly in improved modern varieties (MVS) of grains (Byerlee and Lopez, 1994). In 1990 modern varieties (MVS) represented an estimated 75% of rice, 70% wheat and 57% of the maize growth in the developing world (Byerlee and Lopez, 1994). These figures reflected part in the Green Revolution package of seed, fertilizer, irrigation and a substantial proportion of these MVS grown with low or no external inputs (Byerlee and Lopez, 1994).

The story is not just confined to cereals or to the development of yield maximizing varieties alone, new technologies have also been developed for non- cereals and many MVS have been developed principally for their resistance to pests and diseases in other areas outside cereals. A very good example is the improved cassava varieties which spread rapidly in part of West Africa (Nweke and Akorhe, 2002). The research undertaken in Nigeria in the 1970 was fundamentally for the development of cassava resistant to mosaic virus (Otim, 2000). 

Throughout history, productivity in agriculture has shown high growth rates. The value of total agricultural output (all food and non-food crop and livestock commodities) has almost tripled since 1961, an average increase of 2.3 % per year, always keeping ahead of global population growth rates (1.7 % p.a.). Much of this growth originated in developing countries (3.4 – 3.8 percent p.a.). The high growth rates of the latter reflected, among other things, developments in some large countries; most importantly China (FAO, 2013).This is due to improved science, technology and application of proper inputs (fertilizers, pesticides etc). Together with the expansion of the resource base through arable land expansion which, together with increases in cropping intensities (i.e. increasing multiple cropping and shorter fallow periods), leads to an expansion in harvested area; and yield growth, this has enabled food production to outpace population growth. For example, the Green Revolution resulted in an increase in food production from 800 million tonnes to more than 2.2 billion tonnes between 1961 and 2000 (FAO, 2013). 

Estimates of past and current productivity trends vary widely, and future productivity in the long run is difficult to project. The debate on whether global agricultural productivity has slowed down or not has been taken up again as the need for significant increases in food production is more widely recognised. Some recent estimates suggest that total factor productivity (TFP), the most comprehensive measure of productivity reflecting the efficiency to turn all inputs into outputs, grew at an average rate of around 2% per year since 2000 across major world regions (Otim, 2000). The picture is more complex when looking at individual countries or sub-regions. Some large countries like Brazil, China, Indonesia, Russia and Ukraine have achieved much higher TFP growth rates than the corresponding regional average (Yu and Nin-Pratt, 2011). Sub-Saharan Africa is lagging, but some countries like Cameroon, Congo, Kenya, Mali, Benin and Sierra Leone have achieved above average TFP growth rates in the 2000s, mostly attributable to policy changes (Yu and Nin-Pratt, 2011).
Efforts to increase food production will take place within an environment characterized by a scarcity of natural resources. In many regions, there is little room for expansion of arable land, with virtually no additional land available in South Asia, the Near East and North Africa. Where land is available, in sub-Saharan Africa and Latin America, more than 70% of the area suffers from soil and terrain constraints (FAO, 2013). Unsustainable land use practices, such as overuse, poor land management and nutrient mining, result in global net losses of land productivity of an average of 0.2% per year (Nelleman et al. 2009). Land degradation makes the top soil vulnerable to water and wind erosion and reduces the productivity of inputs such as fertilizer and irrigation, which in turn leads to production and income losses (Nelleman et al. 2009).

 In Central Asia, there is potential for agricultural land expansion (OECD, 2012). At the global level, agriculture is the largest water user worldwide, representing about 70% of total withdrawal (OECD, 2012). Cities and industries are competing intensely with agriculture for the use of water and an increasing number of countries, or regions within countries, are reaching alarming levels of water stress and pollution. Global freshwater resources will be further strained in the future in many regions, with over 40% of the world‘s population projected to be living in river basins experiencing severe water stress by 2050 (OECD, 2012). 

Agriculture is also a major source of water pollution, from nutrients, pesticides, soils and other contaminants, leading to significant social, economic and environmental costs. It also damages the wider environment through the emission of greenhouse gasses. In some intensive farming systems, up to 50% of available inorganic and organic nutrient inputs are not always utilized by crops or pastures, leading to significant pollution from nutrient run-off (OECD, 2012). The opposite is the case in large parts of the developing world, where crop farming leads to a net extraction of nutrients from the soil. In large parts of sub-Saharan Africa, soil productivity has been on a declining trend (OECD, 2012).

The concept of productivity is defined as the rate of output produced per unit of input used in the production process (Huffman, 2010). Depending on the elements used as output or input, measuring agricultural productivity can be done differently. Outputs can be expressed in terms of physical quantity (vegetal or animal yields), as well as in terms of value (turnover, value added, profit); and inputs can be represented by various production factors, such as property assets, technical capital, natural factors, labour quality. The resulting combination leads to various factors, whose content assesses the ability of physical elements and of the human capital to help create value (Huffman, 2010).

Seen from the perspective of sustainable development of agriculture, the results have economic, social and ecological implications. Authors such as Ball et al. (2005), Hailu and Veeman (2001), (Huffman, 2010), Byerlee (2001), Cassman and Pingali, (1995) and Istvan (2008) have developed productivity indicators to measure the performance and sustainability of agricultural systems.

The productivity of agricultural systems may be calculated as partial productivity of a sole production factor or multifactor productivity (De Alvilez, 2011). Labour productivity plays the most important role within partial productivity because production, incomes and the quality of life of the rural population depend on it. The indicator productivity per employee was also used to analyze agricultural inequality between European regions (Castillo and Cuerva, 2009) or the agricultural efficiency of new member countries accessed to the EU (Istvan, 2008). DEA methodology allows the analysis of the relative performance of different agricultural systems based on predetermined criteria. Malmquist Total Factor Productivity index (TFP) was used to perform assessments regarding the competitiveness of national agricultures (Coelli and Rao, 2003 ; Rasmunssen, 2010). The studies that refer to Romania highlight the low competitiveness of Romanian agriculture due to low efficiency of utilization of production factors (Rasmunssen, 2010).

2.3	Theoretical Literature Review 
2.3.1	Production Theory 
Production is defined as the creation of goods and service from inputs or resources, such as labor, machines and other capital equipment, land and raw materials. Production theory explains the relationship between inputs and outputs, which is the transformation of factor inputs into products (outputs) (Thomas and Maurrice, 2008). The economic model commonly used to determine the relationship between the various factors of production and the output in agriculture production is the production function model. The production function of any farmer is determined by resource availability. The simplified form of production function is that output is a function of capital (K) and labor force (L). A production function may be defined as a mathematical equation showing the maximum amount of output that can be produced from a given set of inputs (Thomas and Maurrice,

2008).It links the levels of inputs used and attainable levels of outputs. Production function describes the relation between physical rates of output and physical rates of inputs usage. It shows the maximum amount of output that can be produced from any specified set of inputs, given the existing technology or state of the art of production (Thomas and Maurrice, 2008).

Production theory is applicable in many places and environment since any production depend on investment on input; and the output of any production in a particular area will depend on the investment on input. That is if there is large investment of input on a particular production it is likely to get large output. While when there is small investment on input again there will be small output. This as have been shown by Thomas and Maurrice, (2008) that production theory explains the relationship between inputs and outputs, which is the transformation of factor inputs into products (outputs).

The theory is explaining about inputs such as labor, capital, and farm size, use of quality seeds, age, sex, income, farming experience, and access to extension services. From the theory of production which assumed that output is the result of input, can be applied in this study where by the inputs in this study include all independent variables and crop production remain as the dependant variable (Thomas and Maurrice, 2008).
However this theory failed to address environmental factor such as soil fertility, moisture, management, and pests. In addition to soil type, rainfall level and its distribution along the season are important factors affecting crop yield. Again this theory fail to address social factors such as poverty situation of the farmer that can obscured him or her to get the input so that to produce more. For investment, smallholder farmers depend on savings from their low incomes, which limits opportunities for expansion hence low production (Ellis and Freeman, 2002).As well as political factors such as government intervention, corruption and civil war that for one hand or other can influence agricultural production (Ellis and Freeman, 2002).

2.3.2	The Location Model	
Johann Heinrich Von Thunen 1983-1850, a German economist and estate owner of the early19th century, developed a theory of agricultural location that is still worth considering. The main aim of the von Thunen’s analysis was to show how and why agricul​tural land use varies with the distance from a market (Chand, 2015). The von Thunen’s location theory or model states that, if environmental variables are held constant, then the farm product that achieves the highest profit will outbid all other products in the competition for location (Chand, 2015).

Based on Chand (2015) the perishable, bulky and/or heavy products, according to von Thunen model, would be produced in the belts nearer to the town. The more distant belts would specialize in products which were less in weight and volume but fetched higher price in the market as they could afford to bear relatively higher transportation costs (Chand 2015).The Von Thunen model based on an econometric analysis of his estates in Mecklenburg, near Rostock in German. He attempted to construct a theoretical model of land use pattern, giving a particular arrangement of towns and villages in a situation experienced in Mecklenburg. Thus this theory was applicable in German and those areas relate to German of that time 1983-1850. 

In fact, situations discussed in Von Thunen’s model were that of early 19th century era. The original Von Thunian model contained forestry (in its second ring) near to market, because heavy weight wood used for fuel and construction was expensive to transport. By the second half of the 19th century, cheaper rail transportation changed the entire pattern. The conditions described in this model, i.e., in an isolated state, are hardly available in any region of the world. There are internal variations in climatic and soil conditions. 

The Von Thunen’s assumptions are that there are no spatial variations in soil types and climate. It is not necessary that all types of farming systems as described by Von Thunen in his theory exist in all the regions. In many European countries location of types of farming in relation to market are no longer in existence. The Thunen’s measures of economic rent and intensity are difficult to test because of their complexity. The measurement of number of man-days worked in a year, cost of labour per hectare or cost of total inputs per hectare is not uniform in intensive and extensive types of farming. Von Thunen himself has not admitted technology that with the change in location of transportation or market centre the pattern of land use will also change.

2.4	Emperical Literature Review
2.4.1	Indicators for Agricultural Production
According to Clayton (1964), the importance of land tenure arrangements in peasant agriculture is a factor which improves progress in agriculture. Labour difficulties due to the seasonal nature of peasant farm organization are also important in determining output. Land in traditional mode of production is the main inputs and farmers believe that any person without access to arable land is poor and destitute (Kuamar, 1996). Hayami and Vernon (1971) hypothesized that, agricultural productivity gap among countries is based on differences in the prices of modern technical inputs in agriculture and differences in the stock of human capital capable of generating a sequence of innovations which enables agriculture to move along the meta production function in response to changes in factor and product price relationships. 

Hayami and Vernon (1971) divided the sources (capital) of productivity growth into three broad categories: (i) Resource endowments which include not only the original land resource endowments but also internal capital accumulation in the form of land reclamation and development, livestock, inventories, and so forth. (ii) Technical inputs which include the mechanical devices and the biological and chemical materials purchased from the industrial sector (ii) Human capital which is broadly conceived to include the education, skill, knowledge, and capacity embodied in country’s population. There are, however, a number of genotype and environmental factors that influence crop yields, including soil fertility, moisture, management, and pests. In addition to soil type, rainfall level and its distribution along the season are important factors thought to affect yield (Hayami and Vernon1971).
2.4.2	Role of Agriculture in Livelihood and Development
Johnston and Mellor (1961) argued that agriculture had a central role to play in development. Johnston and Mellor (1961) provided a neat framework for thinking about consumption and production linkages in agriculture. The basic idea of Johnston and Mellor (1961) never really formalized in mathematical terms that agricultural productivity growth would, in a closed economy, simultaneously lead to (a) higher rural incomes; (b) lower food prices in urban areas; (c) increased savings in rural areas, allowing for mobilization of capital for domestic industry; (d) expanded domestic markets for non-agricultural goods. 

An additional benefit was seen for the case of an open economy: by reducing food prices in urban areas, agricultural productivity gains would allow for nominal wages in manufacturing to remain low, making non-agricultural exports more competitive (Johnston and Mellor, 1961).

The general theoretical argument has been that stimulating growth in agriculture is key, because of its effects on overall economic growth and because many poor people derive their incomes from agriculture. For example Chen and Ravallion (2007) find that growth of agriculture has four times larger poverty impacts in China than growth in non-agriculture. Ligon and Sadoulet (2008) find in pooled time series and cross-section data across countries that the growth in agriculture matters more for poorer households than for richer, and the reverse is true for non-agricultural growth.

2.4.3	Agriculture and Technology in Tanzania
Technological change has been a major factor shaping agriculture in the last 100 years (Schultz, 1964; Cochrane, 1979). Agricultural production technologies include biological and chemical technologies. Specifically, these technologies include chemical fertilizers, selected seeds or High Yielding Varieties, irrigation and soil quality enhancing technologies. Farmers use these technologies in order to enhance the production and productivity of the land. It is also indicated that, for poor farmers, adoption of technology places new demands on their limited resource base (Kamruzzaman and Takeya, 2008).

Tanzania is endowed with enough fertile arable land, diverse climatic zones and plenty of water sources all across the country. However, only 24% out of about 44 million hectares of the total land area suitable for Agriculture is utilized, mainly by smallholder farmers cultivating average farm sizes of between 0.9 hectares and 3.0 hectares using traditional cultivation methods (SAGCOT, 2014). 

Only 10% of the arable land is ploughed by tractor and production is determined by rainfall. Both crops and livestock are adversely affected by periodical droughts. Small-scale farmers lack capital, skills and can only manage to cultivate for subsistence. 

Usage of agricultural inputs is quite low. Tanzania uses only 9kg per hectare of fertilizer and only 10% of farmers use improved seed. Low levels of technology, excessive reliance on rain fed agriculture, insufficient agricultural extension services, low labour productivity, deficient transportation and marketing infrastructure and facilities are the major constraints impeding a rapid growth of the sector (SAGCOT, 2014).

2.4.4	Effect of Agriculture on Environment 
Agriculture is also a major source of water pollution, from nutrients, pesticides, soils and other contaminants, leading to significant social, economic and environmental costs. It also damages the wider environment through the emission of greenhouse gasses. In some intensive farming systems, up to 50% of available inorganic and organic nutrient inputs are not always utilized by crops or pastures, leading to significant pollution from nutrient run-off (OECD, 2012). The opposite is the case in large parts of the developing world, where crop farming leads to a net extraction of nutrients from the soil. In large parts of sub-Saharan Africa, soil productivity has been on a declining trend (OECD, 2012).

In Tanzania, the consumption of nitrogen by crops exceeds the inputs leading to soil nutrient depletion and a reduction in the productivity of land (Powlson, et al., 2011). However, crop rotation with legume crops improves the supply of nitrogen through symbiotic fixation which reduces the artificial nitrogen fertilizer requirement for the following crop (Nel, 2005; Ogoke et al., 2009; Kunzova, 2013).

Soil erosion is one of the challenges of agricultural productivity especially in areas where there is poor vegetation cover and the soils are not resilient (Powlson et al., 2011). In Tanzania, soil erosion has contributed to the existing problem of food insecurity and is becoming a real threat to the sustainability of the country’s dominantly subsistence agricultural system (Bewket, 2011). The major causes of soil erosion are water, wind and tillage (Powlson et al., 2011). The extent of soil erosion is exacerbated by the clearing of permanent vegetation for repeated farming of crop land or reduced by the re-establishment of natural vegetation and the land becomes covered by plant biomass (Fen-Li, 2006; Pimentel, 2006).

2.4.5	Challenges Facing Agriculture 
The majority of poor people live in rural areas where road infrastructures are very poor (Warr, 2010), as a result, farmers are hindered from building links that may improve their livelihoods (Hellin et al., 2011). It also increases the transportation cost for farmers to sell their products, purchase consumer goods and exploit the opportunities of off-farm activities (Warr, 2010). The uncertainties regarding land tenure and the inadequate access to land have been a critical challenge to smallholder farming in Tanzania and East Africa in general. 

These problems can be examined from different perspectives. The constraints related to the tenure system, such as insecurity of land tenure, unequal access to land, lack of a mechanism to transfer rights and consolidate plots, have resulted in under-developed agriculture, high landlessness, food insecurity, and degraded natural resource. Furthermore, the available land in East Africa is overly subdivided into small and uneconomic units, resulting generally in fragmented production systems and low productivity. In fact, the farm sizes range from as low as about 1ha per household in Ethiopia and 2.0 ha in Tanzania and 2.5ha in Uganda and Kenya (Jayne et al. 2006).

For investment, smallholder farmers in all four countries depend on savings from their low incomes, which limits opportunities for expansion (Ellis and Freeman, 2002). For example, a survey of a sample of 344 rural households in Tanzania between May and August 2001 showed that half of total rural household income came from farming, 46.6 per cent from non farm employment (wages and self-employment) and less than 4 percent from remittances. Because of the lack of collateral and/or credit history, most farmers are bypassed not only by commercial and national development banks, but also by formal micro-credit institutions. In addition to own sources, farmers thus rely on incomes of friends and relatives, remittances, and informal money lenders (Ellis and Freeman, 2002).
	
The past century has seen a great loss of biodiversity through habitat destruction, mainly due to deforestation (UN, 2001). Maintenance of biodiversity is crucial for sustainability and resilience of farming systems as it builds the capacity to absorb shocks and continue to function within a changing set of circumstances. The challenge is to maximize agriculture‘s positive contributions to biodiversity while minimizing its negative impacts. Global agriculture will need to adapt to climate change. There is growing evidence that climate change has had negative effects on agriculture and widespread agreement that agriculture, particularly in developing countries, will be for the most part (UN, 2001).

2.5	Research Gap
There are a number of studies which have been undertaken in Tanzania and worldwide on the issue of determinants agricultural production. Hayami (1971), in his study showed that an increase in the use of resources such as land, through advanced in techniques of production with greater output is achieved through a constant or declining resource base. While Johnston and Mellor (1961) argued that agriculture had a central role in development, such that (a) higher rural incomes; (b) lower food prices in urban areas; (c) increased savings in rural areas, allowing for mobilization of capital for domestic industry; (d) expanded domestic markets for non-agricultural goods. 

Moreover, Kuamar (1996) in his study has measured the performance and sustainability of agricultural systems but they fail to show the determinants of agricultural productivity. However Hayami (1971); Johnston and Mellor (1961); and Kuamar (1996) failed to show the factors such as socio-economic factors, technology and environmental factors as the determinants of agricultural productivity. 

Yet there is no study has been conducted in Tumbatu Zanzibar to determine agricultural production on environmental management. Therefore this study is designed to find the determinants of agricultural productivity in Tumbatu Island, Zanzibar. 

















Figure 2.1: Determinants of Agricultural Production  
Source: Researcher 2016








According to Moutton (2001), research methodology indicates how the study is conducted. This chapter is devoted to methodological aspect of the study. It specifically covered the study area, research design, target population, sample and sampling techniques. The chapter proceeds with the, data collection methods, data analysis, validity and reliability of the research instruments.

3.2	The Study Area	
Zanzibar is made up of two main islands, Unguja and Pemba located approximately about 40 km off the eastern coast of the United Republic of Tanzania (Slade et al. 2012). Field research for this study will be conducted in the small district of Tumbatu in Unguja, which has a surface area of 2,577 square kilometers (Slade et al. 2012). Unguja is composed of coral rag terrain, made up of fossilized coral and limestone which is porous and hydraulically connected to the ocean (Slade et al. 2012). The Islands of Zanzibar is situated between latitudes 5º 40’ and 6º 30’ and longitude 39º east. It is about 85km (53 miles) long and at its broadest point it is 39 km (24 miles) wide. Its area is about 1660 km² (640 square miles) (Slade et al. 2012). Zanzibar is surrounded with small islands which support life. However, the only island which is accommodated by human is Tumbatu. Thus, this study was conducted in Tumbatu Zanzibar. This area was selected due to the fact that the determinants of agricultural production are not known in the study area. Similarly there is no study of this kind have been conducted in Tumbatu that is why the researcher selects this study area. 

3.3	Research Design
Koda (2006) defined research design as an arrangement of conditions for collecting and analyzing data in a manner that it aims to combine relevance of the research purpose and feasible procedures. Any research design can, in principle, use any type of data collection method and can use either quantitative or qualitative approach. This study adopted descriptive research survey, based on cross-sectional research design. Gupta, (2001) depicts that descriptive survey involves gathering data that describe events and then organizes, tabulates, depicts, and describes the data, using both quantitative and qualitative data. It used description as a tool to organize data into patterns that emerge during analysis. The design was used to collected data at one point in time from a sample selected to represent a larger population, Gupta (2001) adds three other characteristic features of descriptive survey under cross-sectional design; first it had the ability to reach large number of people across a wide geographic area at short time, second it provided ease and low cost of distribution and third it often used visual aids such as graphs and charts to aid the reader (Gupta, 2001).      

3.4	Target Population 
According to Bryman (2003), population is the universe of units from which the sample is to be selected. The term ‘units’ is employed because; it is not necessarily be people who are being sampled. The researcher may want to sample from a universe of nations, cities, regions and firms, or others. Thus, population had much broader meaning than the everyday used of the term, whereby it was to be associated with a nation’s entire population. The targeted population for this study included members of household, especially head of household and the farmers of Tumbatu, government officials, agricultural extension officers, and other agricultural stakeholders were included.
 
3.5	Sampling Techniques
According to Cohen et al. (2001) sampling techniques were the techniques used to identify or select the sample from the population. The samples were selected using both probability sampling procedures and non-probability sampling procedures. In probability sampling procedures, stratified sampling procedures were used. Stratified random sampling was a sampling technique whereby the total population was divided into different groups or layers before selection of the representatives (Kothari, 2008).
 
A sample frame consisted of all lists of items from which the sample had to be drawn (Kothari 2009). In identification of sample frame, the researcher found that there were no lists of farmers and livestock keepers; the situation had been agreed by Kothari (2009) that it is impossible to draw a sample directly from population. As such; sample frame was constructed by researcher for the purpose of her study or may consisted some list of population (Kothari, 2009). Here researcher developed sample frame by taking the list Tumbatu household registered book (unpublished 2016) from local leaders (the shehas) and identifying the sample frame of farmers and livestock keepers to be 200 as representative of all farmers and livestock keepers population. As Kothari (2009) insisted that at whatever the frame may be, sample frame should be a good representative of population.

Stratified sampling procedure was applied by dividing the population into four local leaders (shehias), whereby from each village (shehia) twenty two (22) respondents (female and male) were selected randomly. The remains respondents (12) respondents were purposefully selected; four extension officer’s one from each village ( shehia), two government officials, two veterinary officers and four local leaders ( shehas). 

3.6	Sample Size
According to Cohen et al. (2001), a sample is a representative group drawn from the population in such a way that the findings from the sample can be generalized on population. Kombo and Tromp (2006) defined sample as the analysis of large population where bias is minimized and the chance of inclusion of every member. From four local leaders (shehia) of Tumbatu; the total of hundred (104) respondents were involved in this study. This number is the sample from 200 farmers and livestock keepers. From each shehia twenty (22) respondents (female and male) were selected. This is due to the fact that (88) farmers and livestock keepers from four local leaders ( shehias) were optimum and representative of 200 farmers and livestock keepers. As Kothari (2009) depicted the size of sample should neither be excessively large, nor too small; it should be optimum. Amongst the respondents sixteen (16) other respondents included four (4) extention offices, four government officials, four veterinary offices and four shehas were selected purposefully from all shehia. 

3.7	Sources of Data 
Data sources felt under two categories. These were those which involved the collection of primary data (data from the field) and those which involved the collection of secondary data (literature review). Primary data was collected using structured interviews, questionnaire, observation and focus group discussion. While secondary data were through documentary analyses. In secondary data source, the researcher collected the data through documentation in various libraries and departments like State University of Zanzibar and environmental department of Environment in Zanzibar University.

3.8	Data Collection Methods
3.8.1	Focus Group Discussion 
The focus group discussion was the data collection method used to elicit in-depth information from the respondents. Basing on Corlien et al. (2003) and Morgan (1998) a focus group discussion was constituted of six to twelve persons, three groups of discussion of respondents were conducted and each group comprised ten respondents. The researcher facilitated the discussion in such a way that farmers and pastoralists during the discussion left to talk freely and spontaneously about the different subtopics which emanated from the main topic. The discussion was guided by the group discussion guide lines. The focus group discussion involved the key informants from the extension offices’, government officials and the local leaders (shehas) of Tumbatu. Key informants were found in Tumbatu and the government offices. This was done by the help of local leaders who were invited by the researcher to deliver their presentation and then at the end of the presentation keys informant and the local leaders were asked to volunteer for one hour group discussion on their convenient time. 

3.8.2	Structured Interviews
A structured interview was sometimes called a standardized interview. The same questions were asked to all respondents. Corbetta (2003) states that structured interviews are interviews in which all respondents are asked the same questions with the same wording and in the same sequence. It was ideal if questions can be read out in the same tone of voice so that the respondents were not be influenced by the tone of the interviewer (Gray, 2004). 

The interview was structured in such a way that it looks more as normal conversation. Before proceeding to the specific question related to the study, the interview was start   by asking general questions about daily life in the household. The aim was to create friendly environment for developing trust between the interviewers and respondents, it also provided chance to get more required information and clarification on some issues. This procedure is supported by Spradley (1979) who cited in Kothari (2008) by saying that familiarizing with the research environment minimizes barriers in data collection and in some instances allowed the researcher to develop mutual trust that allowed smooth flow of information. 
3.8.3	Questionnaires
This was an instrument of data collection from individuals using a formally designed schedule of questions (Veal, 1997). A set of questionnaires (Appendix 1) was used to farmers and staffs, because it facilitated the process of collecting large amount of data at a minimal cost and time. This instrument also, was being relatively cheap to distribute among respondents and therefore they were easy to control. Questionnaires also minimized interviews biasness and thus created openness and readiness in answering questions. Questions were formulated and the degree of freedom was considered to the respondents in answering those questions. Regarding this argument, semi-structured questionnaires were constructed and distributed to farmers and pastoralists before the actual study to questionnaire feasibility. The method was used because the researcher did not know all possible answers and on the other hand, giving an opportunity to respondents to give more detailed explanations. On the second part, the researcher used this method because it was helpful in ensuring the exhaustiveness and that there was no overlapping or unclear choice of the answers provided.  

3.8.4	Direct Observation 
Non-participant observation was a research technique whereby the researcher watched the subjects of his or her study, with their knowledge, but without taking an active part in the situation under scrutiny.  Non-participatory observation was employed by the researcher to cross-validate the information collected by other data collection instruments. In particular, the researcher observed agricultural production in the study area.
3.8.5	Documentary Literature Reviews
Secondary data were information which had been collected by someone else and which had already passed through statistical processes (Kothari, 2004). In this study documentary sources such as books, journals, articles, government publications and reports both published and unpublished were reviewed, Online sources were also consulted. Documentaries had been considered by many researchers as potential source of data for any research (Mason, 1996). Providing the meaning of a document in research context, Bryman (2004) says that, document is any written material that could be read and had not been produced specifically for the purpose of social research, they are preserved so that they became available for analysis and were relevant to the concerns of a social researcher. In this study, documents were used to complement other sources of information with the idea that documents corroborate and augment evidence from other sources (Yin, 1994). Various published and unpublished working documents and record from libraries of various departments and higher education institutions were used in collecting secondary data. 

3.9	Data Analysis, Interpretation and Presentation
Data analysis referred to examining what had been collected in a survey or experiment and making deductions and inferences (Kombo and Tromp, 2006). Data analyses were carried out as soon as questionnaires were received from the field. The first stage included questionnaire reception and manual checking of filled questionnaires. This was followed by manual editing and coding of questionnaires before data entry. A special data entry program SPSS was used to enter data. Data cleaning and validation was done by experienced data processing expert who was hired by the researcher. In this study both quantitative and qualitative techniques were applied. Here it involved descriptive statistics and explanation of the thought of the respondents on a particular entity.

Data interpretation referred to the task of drawing inferences from the collected facts (Kothari, 2009). Data interpretation were carried out by doing the inference of the expected results and relating the expected results with the results of other research together with theories and hypothesis. Mean while, this study the data were presented by using tables, graphs and charts.

3.10	Validity and Reliability of the Research Instruments  
The terms validity and reliability had been more prominent in quantitative research but they were also applied to qualitative research though addressed differently (Brock-Utne 1996; Cohen et al., 2001). The term validity had been described as “construct validity”. It determined whether the research truly measures that which it was intended to measure or how truthful the research results were (Golafashani, 2003). Joppe (2000) defines reliability as the extent to which results were consistent over time and was accurate representation of the total population under study was referred to as reliability and if the results of a study could be reproduced under a similar methodology, then the research instrument is considered to be reliable”






4.0	DATA PRESENTATION AND DISCUSSION

4.1	Introduction  
This chapter puts forward the findings of the study and discussions per objectives. It commences with the profile of the respondents, followed by the presentation, of the findings and the discussions per objective of the study.

4.2	Profile of the Respondents
This study involved one hundred and four (104) respondents. Most of the respondents were farmers and livestock keepers, extension officials, veterinary officers and local leaders (the shehas). The unit of analysis was the heads of households. Heads of households were interviewed in their households during the evening, while the extension officers, veterinary officers and local leaders were interviewed in their offices. The profile of the respondents comprises age, gender, education and employment.

4.2.1	Respondents’ Composition by Age and Education
Age of the respondents involved in this study ranged from twenty to over fifty years (Table 4.1). Grouping of the respondents based on their age at the interval of ten years, four groups were obtained. The number of respondents whose age ranged between 20 to 29 years was 49 (47.1%), while that of respondents whose age ranged between 30 to 39 years was 25 (24%). 19 responses (18.3%) were aged between 40 to 49 years and those that were over fifty years were 11 (10.6%). On the side of education, out of 104 respondents, 8 (7.7%) respondents had university and college education, while 27 (25.9%) respondents had secondary education and 57 (54.8%) respondents had primary education. The remained twelve 12 (11.6%) respondents had  non-formal education. This implied that majority of people in the study area were involved in agriculture without having agricultural skills or knowledge since they had primary, secondary and  non formal education indicating that there is no professional among the farmers. This may results to poor farming production in the study area.

Table 4.1: Distribution of Respondents by Age Groups and Education Level
Age groups	Frequency	Percent
20  ​​- 29	49	47.1










 Source: Field survey, 2016

4.2.2	Respondents’ Composition by Gender
Both males and females were involved in this study. In this study female were 56 (63.8%) and male were 48 (46.2%) (Table4.2). Female respondents outnumbered male respondents. This is due to the fact that most of the female populations were the one who were the crux of this study and they were the one who mostly engaged in agricultural production, compared to male population who were low in proportion. 





  Source: Field survey, 2016

4.3	Determinants of Agricultural Production
In this study two important items were observed namely determinants of farming production and determinants of livestock production in Tumbatu. The respondents were asked what are the determinants of agricultural production in the study area?

4.3.1	Determinants of Farming Production in Tumbatu Island
The study found that the determinants of farming are environmental determinants, socio-economic determinants and technological determinants. 

4.3.2	Environmental Determinants of Farming
The study results indicated that 46.1% of respondents strongly agreed that weather conditions was the major determinant influencing agricultural production in the study area. This is due to the fact that very long dry condition with short rainy season leads to poor crop growth and production (Table 4.4). While 40.5% of the respondents lamented that nature of the land were the determinants of agricultural production in the study area. This is due to the fact that the coral and stony land hinder crop production in the study area. However the rest of 13.4% of the respondents did not know how the environmental determinants influence agricultural production in the study area.
Table 4.3: Environmental Determinants of Farming






  Source: Field survey, 2016

4.3.3	Socio-Economic Determinants of Farming
The study findings indicated that, 67.3% of the respondents agreed that education is the major socio-economic determinants of farming production in the study area (Table 4.5). About 28.8% of the respondents mentioned that age of the people do determine agricultural production in the study area. The age of farmers might determine crop production in the study area. Here the young farmers are strong and more able to engage in agricultural production while the aged farmers are weak and less able to engage on agricultural production. The remaining 3.8% of the respondents protested that they don’t know that the socio-economic factor is the determinant of agricultural production in the study area. 








Source: Field survey, 2016

4.3.4	Economic Determinants of Farming
The study findings indicated that large proportion of respondents 59.6% out of the total respondents explained that capital is the major determinants of agricultural production in the study area. While 26.9% out of the total respondents explained that crop market do influence agricultural production in the study area. This is due to the fact that availability of crop market in the study area has greater influence of crop production in the study area, since the farmer is motivated. The rest of respondents 13.5% out of the total respondents portrayed that infrastructure such as road   influences agricultural production in the study area. This is due to the fact that passable road influences farmers to engage on agricultural production in the study area.








Source: Field survey, 2016

4.3.5	Technological Determinants of Farming
The data indicated that 19 (36.5%) of the respondents conveyed that availability of fertilizer determines agricultural production in the study area. This is due to the fact that the application of fertilizer, it can be industrial or not industrial makes the crops grow fast and in a better way hence improves production and while the absent of fertilizer may hinders crop growth and production. Whilst 20 (38.5%) of the respondents described that improved seeds determine agricultural production in the study area. The rest of respondent thirteen 13 (25%) indicated that irrigation determined agricultural production in the study area. This is due to the fact that climate change lead to long dry period with very short rainy season leading to poor production. Therefore the application of irrigation for large extent did enhance the crop grow and production (Table 4.6).








 Source: Field survey, 2016

4.3.6	Determinants of Livestock Production in Tumbatu
It focused on the determinants of livestock production in the study area. Therefore the responses of this part based on the determinants of livestock production. Thus, only 52 respondents were involved in this part. These were the livestock keeper, the veterinary, and the local leaders (shehas). Determinants covered here comprised environmental determinants, socio-economic and technological determinants.

4.3.6.1	Social Determinants
The study findings indicated that 50% of the respondents explained that they strongly agreed that education level determined livestock production on the study area. Whereas 42% of the respondents depicted that age of the livestock keeper determine livestock production in the study area. This is due to the fact that young livestock keepers are stronger to engage in livestock keeping than old age. Eight percent (8%) of the respondents portrayed that they don’t know social determinants of livestock production in the study area. 

Figure 4.1: Social Determinants of Livestock Production
Source: Field survey, 2016

4.3.6.2	Economic Determinants
Study results indicated that 46% out of the total respondents described that livestock market determine livestock production in the study area. This is due to the fact that the present of livestock market create large demands of livestock in the study area hence the livestock keepers are attracted to produce more livestock. While 41% out of the total respondents depicted that availability of capital are the major determinants for livestock production in the study area. The remains respondents 13%out of the total respondents they explained they don’t know.


Figure 4.2: Economic Determinants of Livestock Production
Source: Field survey, 2016

4.3.6.3	Environmental Determinants
The data indicated that large proportion of respondents 67% out of the total respondents portrayed that weather condition in the study area determined livestock production. This is due to the fact that long dry condition with short rainy seasons lead to poor livestock production in the study area. While 29% out of the total respondents explained that diseases is the determinants of livestock production in the study area. Since prevailing of various diseases in the study area lead to death of large number of animals, hence low production. The rest of respondents 4% out of the total respondents described that they don’t know.

Figure 4.3: Economic Determinants of Livestock Production
Source: Field survey, 2016

4.3.6.4	Technological Determinants
The data indicated that, 46% of the respondents commented that keeping high bride variety of animal was the determinants for livestock production in the study area (Figure 4.2). While 40% percent of the respondents explained that availability of medicine affect livestock production in the study area. The remaining 14% of the respondents explained that they don’t know.


Figure 4.4: Technological Determinants of Livestock Keeping
 Source: Field survey, 2016
Generally, the findings indicated that there were environmental determinants, social-economic determinants and technological determinants for agricultural production in the study area. However the study results indicate that socio-economic determinants count greater proportion on farming and livestock production. This implied that socio-economic determinants are the greater determinants for agricultural production in the study area. One of respondents said that:
“In our society agricultural production depends on different factors such as environmental factors, technological factors and socio-economic factors. Environmental factors include rainfall, pests and diseases. These factors influence agricultural production in the study area. While technological factors include improved highbred seeds and livestock, irrigation and harvesting tools. However both environmental factors and technological factors are determined by socio-economic factors; such as skills and education, age, gender and capital income”.

These findings are congruent to the statement that agricultural production technologies include biological and chemical technologies. Specifically, these technologies include chemical fertilizers, selected seeds or High Yielding Varieties, irrigation and soil quality enhancing technologies. Farmers use these technologies in order to enhance the production and productivity of the land. It is also indicated that, for poor farmers, adoption of technology places new demands on their limited resource base (Kamruzzaman & Takeya, 2008). Meanwhile Bahiigwa et al., (2005) puts that the comprehensive agricultural support policies by government or donors such as fertilizer subsidies, credit subsidies, fixed prices, floor prices and public irrigation schemes, were the main features of agricultural productivity Faltermeier and Abdulai (2009) in their side explained that improved seed is an important component of agricultural productivity, food security and sustainable economic growth. Regardless of the scale of agriculture, seed quality, particularly its genetic attributes, determines the level of crop productivity in the presence of other crop production inputs. An estimated 50% of the global increase in yields over the past fifty years has been derived from genetic progress and seed quality, in addition to agronomy improvement and phytosanitary product uses (Faltermeier and Abdulai, 2009). Above all agricultural credit is described as banking finance for primary production, processing and trade of agricultural products, and the production and distribution of inputs (Faltermeier and Abdulai 2009). Poor farmers have very little chance to borrow from the formal sector because they rarely have collateral acceptable to banks.

4.3.7	Effect of Agricultural Production on Environmental Management 
This section focuses on effect of agricultural production on environment in the study area. 

4.3.8	Effect of Farming Production on Environment in Tumbatu
It is focused on the examination of the effect of farming production in the study area. It excluded livestock keeping as part of agriculture. Therefore, the responses on this portion based on farming rather than livestock. Thus, 52 respondents were interrogated. These were the farmers, the extension officers and the shehas. 

4.3.9	Damage of Soil
The results indicated that large proportion of respondents about 59.6% complained that loss of soil fertility is a big effect of the agricultural production in the study area. This is due to the fact that intense farming activities in repetitive mode in the study area have lead to the loss of soil fertility in the study area (Table 4.7). While 26.9% of the respondent explained that there was soil erosion in the study area. This means that intense agricultural production might result the soil erosion since there is the clearance of land and making bare land. Meanwhile 13.5% of respondents described that there is the soil damage in the study area

Table 4.7: Soil Quality






Source: Field survey, 2016

4.3.10	Water Contamination
Another effect of farming on environment is the contamination of water (Table 4.8). The data collected indicated that large proportion of respondent 28 (53.8%) complained that the use of pesticides leads to the contamination of water in the study area. Whereas 30.7% of the total respondents explained that the use of fertilizer results to the contamination of water in the study area. However, 15.4% of the respondents described that the use of manure cause the contamination of water in the study area. 








Source: Field Survey, 2016
4.3.11	Effect of Livestock Production on Environment in Tumbatu 
 It focused on the effect facing livestock production in the study area. Therefore the responses of this part based on the effects facing livestock production. Target population here was livestock keepers, the veterinary officers, and the local leaders (shehas). Here overgrazing and contamination of water are the major effect of livestock production on environment.  

4.3.12	Overgrazing
Overgrazing leads to different effects like deforestation, land degradation and soils erosion. The study results indicated that 26.9% of the respondents explained that there are deforestation activities in the study area, while 55.7% of the respondents protested that there is land degradation in the study area (Figure 4.3). The rests of responses 17.3% puts that livestock production resulted to soil erosion in the study area. 

Figure 4.5: Effects of Overgrazing
Source: Field survey, 2016

4.3.13	Contamination of Water
Contamination of water was another effect of livestock keeping on environment in Tumbatu Island. About 60% of the responses depicted that the use of veterinary medicine had greater effect on water quality in the study area, while 30% out of the total response described that animal manure lead to water contamination in the study area (Figure 4.6). The remained 10% of the total responses were undecided on whether livestock production leads to water contamination in the study area or not. 


Figure 4.6: Contamination of Water
Source: Field survey, 2016

On the effect of agricultural production on environment in the study area, the findings indicated that, there are effects of farming production on environment and the effects of livestock production on environment. The results indicated that there are effects of agricultural production on soil quality and water contamination. The results indicated that large proportion of respondent 59.6% and 53.8% respectively agreed that both soil erosion and the use of water contamination resulted from the use of pest sides are the major effect of farming on environment. This implied that both are the effects of farming production on environment in the study area. As one among extension officer explained:
“………..definitely the loss of soil quality and contamination of water are the major effects associated with the agricultural practices.” For instance, in our farmland the soil is less fertile this might be associated with intense agricultural activities in our region. Also farming activities, such as the use of chemical fertilizer normal contaminants our water sources”.

According to Majule (2008), arable soils are vulnerable to erosion by wind and water, compaction resulting from the use of heavy machinery, and declining organic matter resulting from frequent cultivations and use of chemical fertilisers. These factors are highly integrated, and linked also with soil nutrient levels, themselves influenced by soil faunal activity. Inputs in the form of pesticides and organic and inorganic fertilizers also influence soil structure directly, and through their impact on the soil fauna.

Among the environmental problems of agriculture, water-related problems occupy an important place. The writer puts that arable inputs such as pesticides and nutrients can enter ground and surface waters, seriously affecting the quality of drinking water, and the cost of its treatment. Their presence in surface water also can have serious consequences for aquatic life. Erosion of arable soils results in sedimentation of watercourses and deterioration in the quality of water and aquatic ecosystems. Nutrient pollutants from arable farming comprise mainly nitrogen and phosphate which reach water courses from the soil by leaching, surface run-off, sub-surface flow and soil erosion. Nitrate is soluble and enters water via leaching and run-off while phosphate molecules bind to eroded soil particles and enter water courses as run-off.

On the side of the effects associated from livestock production on environment, the study finding generally indicated that inadequate overgrazing and water contamination are the major effect of livestock production activities on environment in the study area. The situation has been explained by one among the respondent that:
“………the problems of putting many animals in small area in Tumbatu are open. We face with the problem of overgrazing for long time now since many animals were kept in small area resulting to land degradation, deforestation and erosion. In addition to that the extensive animals manure in this island is associated to water pollution and contamination.”

4.4	Measures to Address Effect of Agricultural Production on Environment
These were measures to address effect facing farming on one side and livestock on the other side. This section responds to the question, what are the possible measures to address challenges facing agricultural production in the study area? 

4.4.1	Measures to Address Effect of Farming  Production on Environment
 It focused on the examination of the measures of the effect of farming production on environment in the study area. Farmers, the extension officers and the shehas were interviewed. The interrogation focused on application of the management of organic matter.
4.4.1.1 Application of the Management of Organic Matter
The application of the management of organic matter was identified as one of the measures to address the effect of farming activities on environment in the study area (Table 4.9). The findings indicated that 76.9% out of the respondents explained that crop rotation will be possible measure to address the effect of farming activities on environment in the study area. While 19.2% of the respondents described that the use of farm yard manure will be possible measures to address the effect of farming activities on environment in the study area. The rest of respondents 3.8% out of the total responses protested that they don’t know the measures to address the effect of farming activities on environment in the study area.

Table 4.9: Application of the Management of Organic Matter






Source: Field survey, 2016

4.4.1.3	Provision of Environmental Education and Sensitization 
The results demonstrated that over fifty three point eight percent (53.8%) out of the respondents described that they strongly agreed that provision of agricultural education and sensitization on the uses of technology is the measure towards the improvement of agricultural production in the study area. Meanwhile 19 (35.6%) of the respondents explained that they agreed that provision of agricultural education and sensitization on farming methods is the measure towards agricultural development in the study area. The remaining 5 (9.6%) out of the respondents protested that they don’t know. 

Table 4.10: Provision of Environmental Education and Sensitization






Source: Field Survey 2016

4.4.2	Measures to Address Effect Facing Livestock Production 
It focused on the possible measures to address challenges facing livestock production in the study area. It excluded farming as part of agriculture. Therefore the responses of this part based on the effect of livestock production.  Livestock keeper, veterinary officers, and the shehas were interviewed. It covered improving veterinary services and provision of livestock education.

4.4.2.1 Improving Manure Management
The findings had shown that 50% of the respondents demonstrated that manure treatment is the measure of the effect of livestock production on environment in the study area (Figure 4.6). Whereas 32% of respondents explained that manure utilization is the measure of the effect of livestock production on environment in the study area. Even though 12% out of the total responses explained that manure collection is the measure of the effect of livestock production on environment in the study area. The rest of respondents 6% out of the total respondents depicted that manure storage is the measure of the effect of livestock production on environment in the study area (Figure 4.6).


Figure 4.7: Improving Manure Management
Source: Field survey, 2016

4.4.2.2 Provision of Environmental Education and Sensitization
The study finding indicated that large proportion of the respondents about 46% of the total responses explained that they strongly agreed that provision of education and sensitization is the measure of the effect of livestock production on environment in the study area (Figure 4.8). While 40.5% out of the total responses described that they agreed that education and sensitization environmental management is the measure of the effect of livestock production on environment in the study area.  The rest of respondents 13.4% disagreed that education and sensitization is the measure of the effect of livestock production on environment in the study area.

Figure 4.8: Provisions of Education and Sensitization
Source: Field survey, 2016

Based on the data had shown in table 4.9, and 4.10 large proportion of respondents agreed that crop rotation and water preservation education are the measures of the effect of farming production on environment. This implied that application of management of organic matter and provision of environmental education and sensitization are the measures towards the effect of farming production on environment in the study area. One extension officer had the following to say:
“…………to overcome several impediments resulted from farming activities, we need to apply the use of crop rotation and farm yard manure. This will help us to improve the soil quality and fertility of the soil. At the same time the use of farm yard manure will reduce the use of chemical fertilizer which is harmful to our soil and water.

On the issue of provision of education one among the respondents exposed that:
“Environmental education and sensitization is part and parcel of the measures which could be taken to improve our environment. This is due to the fact that majority of us are illiterate, unskilled and rigid in adoption of new methods and skills of farming that for one hand other may reduce the effect of farming activities on environment”. 

This is supported by the statement that Formal education enhances farmers’ engagement in environmental programs and methods for the sustainability of agriculture (Burton, 2013).Education is also believed to stimulate economic growth by enhancing the productive capability of farmers as well as eliminating the customs that are contrary to growth such as traditional word-of-mouth communication methods (Asfaw et al., 2012,). The farmers’ educational background is a potential factor in determining the readiness to accept and properly use an innovation and improve production (Swamsow, et al.; 1984).

On the side of the measures towards the effect livestock keeping, the study findings indicate that large proportion of respondents strongly agreed that improving manure management and provision of environmental education and sensitization is the measure of the effects of livestock production on environment. This implied that improving treatment of animal manure and environmental education is the measure towards the challenges of livestock in the study area. 
“…….. in our village we need to improve manure management. Starting from manure collection, manure storing, manure treating to manure utilization. This will help us to reduce the effect of livestock on our environment”.







This chapter presents the conclusion, recommendations emanating from the findings and recommendation for further studies. 

5.2	Conclusions
Basing on the findings of this study, it is safe to conclude that in Tumbatu Island, agricultural production and development had been determined by different determinants which are environmental, socio-economic and technological determinants.  However there were the effects facing agricultural production and development. Thus, effects facing farming production in the study area among others are soil damage, water contamination while effects facing livestock keeping include land degradation, lost the quality of water and deforestation. Moreover, improvement of extension facilities and farming education and sensitization as well as crop rotation,the uses of organic fertilizers and provision of veterinary education are the measures toward solving agricultural effects in the study area.

5.3	Recommendations
i)	The government and farmers should form farmers or cooperative groups. Emphasis should be placed on the creation of small farmer groups in which training can be easily conducted. This would also help in the dissemination and sharing of necessary information among famers. In addition, this approach would help to strengthen the decision making abilities of farmers and, hence, increase their participation rate in extension of education programs being conducted. 

ii)	The government should enforce laws that agrochemical sellers should have some level of education, which will enable them to give advice to farmers and livestock keeper accordingly. This is because there is large number of farmers needing technical advice from agro-dealers when they encounter problems with their livestock or crops. The government should certify agro-chemical sellers to make sure they are well educated about their products.

iii)	Farmers should be encouraged and empowered to use irrigation instead of relying on rain. The government, NGOs and companies should help farmers to improve water infrastructure in order to help farmer to use irrigation. This will enable farmers to grow crops throughout the year.

5.4	Recommendation for Further Studies
i)	This study recommends further studies on training need requirements among extension agents and how best the training can be done to help farmers.
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APPENDIX 1: QUESTIONNAIRE FOR THE FARMER, EXTENSION OFFICERS AND SHEHAS

SECTION A: RESPONDENTS PROFILE:
1.	Age………………….
1.	Gender           		Male           			 Female
1.	Education





SECTION B: Content Questions	
1.	What are the environmental determinants of agricultural development in your locality?
a.	Weather condition










1.	From the list provided what is the most economic determinants which influence agricultural production in the study area?
a. Capital
b. Market
       c. Don’t know
a.	Describe your answer
………………………………………………………………………………………………………………………………………………………………







1.	From the list provided what is the appropriate effect of farming on soil?
a.	Soil damage
b.	Soil erosion 
c.	Loss of soil fertility
d.	Describe your answer
………………………………………………………………………………………………………………………………………………………………
























QUESTIONNAIRE FOR THE LIVESTOCK KEEPER, VETERINARY AND SHEHAS

SECTION A: RESPONDENTS PROFILE:
1.	Age………………………..	
2.	Gender           		Male           			 Female
3.	Education





SECTION B: CONTENT QUESTIONS











d.	Describe you answer ………………………………………………………………………………………………………………………………………………………………………………………………………………………




d.	Describe your answer 
………………………………………………………………………………………………………………………………………………




d.	Describe your answer 
………………………………………………………………………………………………………………………………………………………………………………………………………………………























INTERVIEW GUIDE FOR EXTENTION OFFICES, VETERINARY OFFICERS AND SHEHAS

1.	What are the socio-economic determinants on agricultural production in study area?
2.	How technological determinants enhance agricultural production in study area?
3.	How weather condition influence agricultural production in the study area?
4.	What is the effect agricultural production on environment in the study area?
5.	What are the effects of livestock production on environment in the study area?
6.	Describe is how the management of organic matter act as the measures to solve the effect of farming production on environment in the study area.
7.	Explain how improvement of manure management acts as the measures to solve the effect of livestock production on environment in the study area in the study area?
8.	Describe how provision of environmental education and sensitization act as the measures to solve the effect of farming production on environment in the study area?
9.	How provision of environmental education and sensitization act as the measures to solve the effect of livestock production on environment in the study area?

FOCUS GROUP DISCUSSION FOR FARMERS AND LIVESTOCK KEEPERS

1.	What are the socio-economic determinants on agricultural production in study area?
2.	How technological determinants enhance agricultural production in study area?
3.	How weather condition influence agricultural production in the study area?
4.	What is the effect agricultural production on environment in the study area?
5.	What are the effects of livestock production on environment in the study area?
6.	Describe is how the management of organic matter act as the measures to solve the effect of farming production on environment in the study area.
7.	Explain how improvement of manure management acts as the measures to solve the effect of livestock production on environment in the study area in the study area?
8.	Describe how provision of environmental education and sensitization act as the measures to solve the effect of farming production on environment in the study area?
9.	How provision of environmental education and sensitization acts as the measures to solve the effect of livestock production on environment in the study area?
10.	Describe how provision of agricultural education and sensitization improves agricultural production in the study area?
OBSERVATION CHECK LIST
1.	Technological determinants on agricultural production





















S/N 	DETAILS 	AMOUNT TSHS 
1. 	Substance allowance = 45,000 x 35 days 	270,000/= 
2. 	Fare: 

Dar es salaam —Zanzibar 25,000 x 5 =50,000 
Town bus fare at Zanzibar = 300 x 2 x 40dys = 24,000 	149,000/=
3. 	Secretarial services 
Computer typing services 30 pages for research proposal and report 100 x 2@1000 = 260,000	260,000/=
4. 	Stationary 
- Rules papers 2 ream 10,000 x 2 = 20,000 
- Typing paper 2 ream 10,000 x 2 = 20,000 
- CD and Flash Disk = 60,000 
- Binding services  50000x5= 250,000
-Printing and photocopy  1000x100=100,000 & 100x30x4=12,000	412,000/= 




Determinants of Agricultural Production

Equipments
Fertilizers
Knowhow (technology)



Age
Education
Capital

Soil
Weather




Agricultural Development











Soil damage
Overgrazing
Water contamination
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